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WHAT IS CLAIMED IS : 

1. A novel protein having the following physicochemical 
characteristics and biological activity: 

(a) affinity: specifically pinds to osteoclastogenesis 
inhibitory factor (OCIF) and exhibits high affinity to OCIF 
(dissociation constant c|>n cell membrane: Kd = 10~ 9 M or 
less) ; 

(b) molecular weight: has al molecular weight of about 
30,000-40,000 or about 4|0,000 ±4,000 when measured using 
SDS-polyacrylamide electrophoresis under non-reducing 
conditions and an apparent molecular weight of about 
90,000-110,000 when cros^-linked to a monomer-type OCIF; 
and 

(c) biological activity: exhibit activity supporting or 
promoting osteoclasts differentiation and maturation in a 
co-culture system of th£ Osteoblastic stromal cells and 



spleen cells in the pr$sen| 
of bone resorption as active! 
hormone (PTH) . 

2 . A process for th 
1, comprising culturing eel 



:e of such stimulating factors 
-form vitamin D 3 and parathyroid 



preparation 



an 



f the protein of claim 
steoblast-like cell line 



or stromal cells originating from bone marrow, in the presence 
of stimulating factors of bone resorption, preparing a membrane 
fraction of the cells, solubilizing the membrane protein using 
a detergent, and purifying the protein using an OCIF- 
immobilized affinity column. 

3. A screening method using! the protein of claim 1 for 
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a substance which specifically binds to the protein of claim 
1 and inhibits or modulates the biological activity of this 
protein . 

4. A screening method using the protein of claim 1 for 
a substance which specifically binds to the protein of claim 
1 and transmits the biological activity of this protein. 

5. A pharmaceutical composition containing the 
substance obtained by the screening method described in claim 
3 or 4 . 

6. An antibody to the Arotein of claim 1 

7. An agent for treating bone metabolism abnormality 
comprising the antibody of clavLm 6 as an active component. 



:laV 

8 . A DNA encoding the am. 
ID No. 1 in the Sequence Table 

9. A DNA which consist 
Sequence ID No. 2 in the Sequence 

10. A DNA with one <?r more' 
substituted, added, or inserted in 
Sequence ID No . 2 in the Seqi 



icid sequence of Sequence 

the nucleotide sequence of 
Table. 

nucleotides deleted, 

nucleotide sequence of 
le, and encoding a protein 



capable of specifically binding to\Osteoclastogenesis 
Inhibitory Factor and suppressing its activity. 

11. A DNA which hybridizes eit\er the DNA of claim 8 or 




the DNA of claim 10 under relatively conditions. 

12. A DNA "having 70V or more homology to the DNA of any 



onef of the claims 8-li. 



13. A protein obtained by the expression of the DNA of 
any one of the claim/ 8-12 by genetic engineering technique. 
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14. A protein of c . 
to support and promote os 
maturation. 

15. The protein havin 
ID No. 1 in the 

1 

enginee 
8-12 . 




aim 13 which exhibits the activity 
teoclast differentiation or 

g the amino acid sequence of Sequence 
able . 

protean by genetic 
DNA of /any one of the claims 



substance which controls 
the DNA of any one of the 

ubstance which 

by the DNA of any one 
lates its biological 

ubstance which 

by the DNA of any one 
logical activity of this 

comprising the 

substance obtained by the screening method described in claims 

17-: 

21. A DNA encoding the protein including the amino acid 
sequence consisting of the amino acid residues from No. 7 6 to 
No. 316 of Sequence ID No. 1 in the Sequence Table, or according 
to a fragment, analogue, or variant of the protein. 

22. A DNA encoding the protein including the amino acid 
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sequence consisting of tjie amino acid residues from No. 72 to 
No. 316 of Sequence ID No. 1 in the Sequence Table, or encoding 
a fragment, analogue, or variant of the protein. 

23. A DNA encodinc the protein including the amino acid 
sequence of Sequence ID No 1 in the Sequence Table, or a fragment, 
analogue, or variant of the protein. 

24 . The DNA of any qne of the claims 
a protein specifically bidding to 0} 
Inhibitory Factor, OCIF, 
suppressing its biological\ 
25. A DNA of any on^ 
uc/leotide sequence of Sec 

26 . A DNA whichyhybrii 
21-25 under relatively mi! 

27. A DNA hewing 7/0% o: 
one of claims 2/-26 

28. A 
by expressicyfr of the 
engineering technique 

29. The prote: 
activity to support andSpromol 
and maturation. 

30. A protein of claim 28 or\29 including the amino acid 
sequence of Sequence ID No ./ 1 in the Sequence Table , or a fragment , 

A Janfalogue, or variant of /the protei^ 

31. A process forf producing A protein by genetic 
engineering technique using the DNA ©f any one of the claims 




1-23, which encodes 
eoclastogenesis 
iting the activity of 
ivity. 

of the claims 21-24 which has a 
ce ID No. 2 in the Sequence Table. 

he DNA of any one of claims 
conditions . 
more homology to the DNA of any 

rotein £ncluding\ a polypeptide which is obtained 
1A of any ohe of the claims 21-27 by genetic 



of claim 28 



xhibiting a biological 
e osteoclast differentiation 
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21-27. 

32. A screening fnethod for a substande which controls 
expression of the protein encoded by th^/DNA of any one of the 
claims 21-27 

33. A screening Imethod fo^ a substance which 
specifically binds to tl^e proterin encoded by DNA of any one of 
the claims 21-27 and inhibits or modulates its biological 
activity. 

34. A screening 
specifically binds to/a p: 
of claims 21-2 7 and /transm 1 
protein through thfe bind! 

35. A pharmaceutical! 
substance obtained by the sc\ 
32-34. 

36 . A DNA encoding th€ 
sequence of Sequence ID No . 
fragment, analogue, or vari 

37. The DNA of claif 
specifically binding to Ost^ocl\astogenj 
OCIF, and exhibiting the acti^ 
activity . 

38. A DNA of any onef of claims 36-37 which has a 
nuc^otide sequence of Seqi^ence ID r^o . 12 in the Sequence Table. 

/ 39. A DNA which hybridizes to\the DNA of any one of claims 
36-38 under relatively/mild conditions 

40. A DNA having 70% or more homology to the DNA of any 



thod for a substance which 
otein encoded by the DNA of any one 
ts the biological activity of this 

composition comprising the 
eening method of any one of claims 

rotein including the amino acid 
\1 in the Sequence Table, or a 
^t of the protein, 
i, which encodes a protein 

sis Inhibitory Factor, 
'suppressing its biological 
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which is obtained 
36-40 by genetic 

its the activity 
into and the 

luding the amino acid 
ence Table, or a 
ein . 

.n by a genetic 
one of the claims 

which controls 
DNA of any one of the 

substance which 

e DNA of any one 
ts biological 

ubstance which 

the DNA of any one 
. activity of this 

ising the 
any one of claims 



in 



49. An antibcd 



protein molecule (OBM\ which binds specifically to 



Osteoclastogenesis 
OBM (sOBM) , which i 



Y whi 



ch recognizes a membrane-bound 



Inhibitory Factor (OCIF) and/or a soluble 
.;s deficient in the transmembrane region. 

50. The antibqdy of claim 49 which recognizes mouse OBM 
and/or mouse sOBM, 

51. The antibody of claim 49 which recognizes human OBM 
and/or human sOBM. 

52. The antibody of claim 49 which is a polyclonal 
antibody . 

53. The antibody of^ claim 49 which is a monoclonal 
antibody. 

54. A monoc^6naJl antibody of claim 53 which has 
cross-reactivity jio hum^n OBM, human sOBM, mouse OBM, and mouse 
sOBM. 

55. The itfonoclonal antibody of claim 53 which possesses 
following chart 

a) molecular — ffeigftt: about 150,000, 

b) subclass: IgGi ©r IgG 2 , and 

c) light chain: K aha in 

56. A process for preparing a polyclonal antibody 
comprising immunizing an animal with mouse or human OBM or sOBM 
and purifying from blood of the animal. 

57. A hybridafma which\produces the monoclonal antibody 
^of^^ny one of claims 53-55. 

58 . The hybridomas with deposition numbers FERM BP-6264 , 
FERM BP-6265, or FERM BP-6266\ 
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59 . A process 
comprising cultivate 





preparing a monoclonal antibody 
4iybridoma of claim 57 or 58 to 
produce a monoclonal antibody in the culture broth and purifying 
and recovering the monoclonal antibody from the culture broth. 

60. A method for i^easuying OBM, comprising using the 
antibody of any one of the claims 49-55. 

61. A method for mea^xiring sOBM, comprising using the 
antjJaftydy of any one of clafims 49-55 

62. A method for measuring OBM or sOBM, comprising using 
the^antibody of any one of claims 49-55 as an solid phase antibody 
or an enzyme-labeled antibody. 

63. A pharmaceutical composition containing the 
antibody of any one' of claims 49-55 as an active component. 

64. An agen/c for preventing or treating bone metabolism 
diseases comprising the antibody of any one of claims 49-57 as 
an active component. 
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